TO THE 2454 2 


Journal of the Franklin Institute 


(Including the Franklin Journal ) 


FOR THE 


ONE HUNDRED AND TWENTY VOLUMES 


FROM 


1826 to 1885. 


ARRANGED ACCORDING TO SUBJECTS AND AUTHORS. 


PUBLISHED BY THE INSTITUTE, PHILADELPHIA, 1890, 


j 
’ 
: 
t 
5 
A 


Bunn 6 McFernivar 


Painters 


306 ano 308 Cnestwur Sr. 


GIVING THE WHOLE-NUMBER VOLUME (EMPLOYED IN THE INDEX), 


Whole 
No. 


Volume. 


A KEY 


CORRESPONDING TO ANY GIVEN SERIES VOLUME, 


Is the Equivalent 


of 


“sé 


“ 


** New Series,’ 
ce 


‘ 


‘Third Series’’ 
“ 


1 ‘Franklin Journal”’ 


Series 
Vol. 


1 


Shoe wm OO bo 


— 
—SCnmaIa or & 


Date 
of 
Publication. 

1826 
1826 
1827 
1827 
1828 
1828 
1829 
1829 
1830 
1830 
1831 
1831 
1232 
1832 
1833 
1833 
1834 
1824 
1835 
1835 
1836 
1836 
1837 
1837 
1838 
1838 
1839 


Volume. 


_— Is the Equivalent 
of 


* Third Series’’ 
ia) 


Series a 
Vol. , 
Publication. 
31 1856 
32 1856 
33 1857 
34 1857 
35 1858 
36 1858 
37 1859 
38 1259 
39 1860 
40 1860 
41 1861 
42 1861 
43 1862 
44 1862 
45 1863 
46 1863 
47 1864 
48 1864 
49 1865 
50 1865 
51 1866 
52 1866 
53 1867 
54 1867 
55 1868 
56 1868 
57 1869 
58 1869 
59 1870 
60 1870 
61 1871 
62 1871 
63 1872 
64 1872 
65 1873 
66 1873 
67 1574 
68 1874 
69 1875 
70 1875 
71 1876 
72 1876 
73 1877 
74 1877 
75 1878 
76 1878 
77 1879 
78 1879 
79 1880 
80 1880 
81 1881 
82 1881 
83 1882 
84 1882 
8&5 1883 
86 1883 
87 1884 
88 1884 
89 1885 
90 1885 


oa te ORRIN 


PREFACE. 


Tue publication at present known as the JoURNAL OF THE 
FRANKLIN InstitTUTE, began in the year 1826, when, by arrange- 
ment with the managers of the Institute, the American Me- 
chanic’s Magazine became the Franklin Journal, published by 
Judah Dobson, under the patronage of the Franklin Institute. 
Four volumes were issued under this arrangement, which con- 
tinued in force for two years, at the expiration of which time, 
the Institute acquired the ownership of the Franklin Journal, 
and, with the year 1828 continued the publication under the 
general title of Journal of the Franklin Institute, which it has 
retained to the present time. With the change of title in 
1828, a new series was begun, the designation upon the title 
page, beginning with this year being “ New Series,” Volume 
I. The volumes of this series are numbered consecutively to 
twenty-six, comprising the years 1828 to 1840 (both inclusive). 
With the year 1841, a third series was begun, the designa- 
tion upon the title page, beginning with this year, being 
“Third Series,” Volume I. The volumes of this series are 
numbered consecutively to the present. 

To avoid the inevitable confusion which would follow 
were these arbitrary series designations introduced into this 
general Index, it was determined to disregard them, and to 
refer to the volumes by a single consecutive numeration be- 
ginning with the first volume of the Franklin Journal (1826), 
as Volume I, and continuing to Volume CXX (1885), which is 
as far as the Index goes. In the majority of cases, this whole 
number is printed on the title pages of the volumes, although 
in some of the earlier ones it was omitted. For convenience in 
using this Index, therefore, it is recommended that the whole 
number of each volume be plainly indicated upon the back of 
each, 


ah ae a at 


This index is divided into two alphabets, one of subjects 
and one of authors. 

For a considerable period (1826 to 1859) the Journal pub- 
lished a list of the patents granted in the United States. 
These publications included an abstract of the specifications, 
and the claims in full, except for the patents of the years 1826- 
1827 and March to October of 1836, during which time the 
claims were omitted. In the official publication of patents 
made by the Government prior to 1843, the claims were omitted, 
and the Journal consequently is the only source at present 
available for reference to the specifications and clainis of pat- 
ents in the United States during that time. It can also be used 
in place of the official publications for the entire period (1826- 
1859) during which the patent lists were published therein. 

In preparing an index to a work of 120 volumes embracing 
a record of the progress of the sciences and the arts, during 
a period of sixty years, in which many theories have been pre- 
sented, modified, or discarded, and many new arts created, and 
in which many words have undergone changes in signification, 
numerous difficulties presented themselves. 

A perfect index under the circumstances would imply a 
complete knowledge of all the heterogeneous materials in the 
work, and of the history of the progress of the sciences and 
the arts during the period of its publication. 

In editing the work for publication it became obvious that 
a too rigorous adherence to the phraseology of titles on the 
part of the compiler greatly multiplied the difficulties, and 
would impair the usefulness of the work. It was, therefore, 
found necessary to rewrite much of it so as to adapt it better 
to the user’s point of view. 

It is hoped that whatever defects appear in this Index may 
be attributed to the inherent difficulties of the work, too long 
delayed,—and that its publication will greatly enhance the 
value of the Journal to all who may have occasion to refer 
to it. 

PHILADELPHIA, January 1, 1890. 
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SST SS Oe or oivahanbdentithobintaanlign Ixxxix, 257 
ND ia ecesnittiiisiaidis adhe pies uccne sosesustded ated Ixxx, 70 
NT Mii ith sdicessiinds ininin isuibesss wisdiccinds sentakaeneil xceiii, 372 
To determine the Value Of............. ....c...ccecseeene cone cess MC, 159 
IE certs se atildesie tins, «tiee'ncdninecenissaseniedebdinebabioae xev, 216 
NE, SNE I i atiiecitterstetindncai nang cneces ocsceter siniasianeteaagial xe, 302 
Animal and vegetable Fibres, Analysis Of .................. .cccecces ceecesees coseneees exy, 311 
Kingdoms, Limits Of the .....0.c.:ccc00-0cccsse0cecsseeoes eviii, 304 
Life, Analogy between. ............c0.sccssscsseee coseeeees evii, 254 
Animal Development, Influence of Colors I ie icdiii si sicetetrencexpisesetamnsacal ex, 418 
SIE i siiecicgbiciedbbealebtehemineb dds i iakodu sathebbiibigiascbinds sakes sees v, 193; v, 230 
Ree, Mocimental Pregaetham OF on... .....:.ccsec scvies cdesecstacvesen scncenacs xxiii, 312 
Matter, Decay Of.........c0rsoressessescsesresteeesssese soscssesesesece seesee senses Ixxxi, 117 
in the Open Air, Preservation of. Pagliari................ Ixxvii, 264 
IT so hawians esos eiteitncitaalpeirdaeaianieh Mees insisitesdabinn ibetonniy sliniskithaote xxix, 142 
for Machinery. Patent, Sept., 1829.. ............00+sssseesssesses xviii, 346 
NITED «inns sockps adhnavivbpblgnt Sibdacnaldenans Mn ssiictubesiad dadaeveiia panbinedbcodainal v, 109 
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IN, 5 icine isin se. siescid eveadeninaibsashtind adbniibie apcheitstus taddudhaxceaeissibi'se cone wer 371 
Animalcule Cage aud siphon Slide for Microscopes................... phe vod ,» 121 
Animals in Motion, Attitudes of. Eadweard Muybridge ....................... € ner 260 
Influence of Light upon Development of. H. Dobell............... Ixx, 178 
Phosphorescent Principle of luminous. T. L. Phipson i, 6 
Annealed and unannealed Iron. _— on a ekecaectied eepching, 
Robert H. Thurston... ike bheiabitunag-sbnsptdancooaladaanaa ced 
Annealing cast Steel. J. Perkins... 
Electrum and Tutenague . 
iron and steel Wire. 
Temperatures of Metals .............0....000. eecceees adnate Cane densest 
Antarctic Expedition... seuedigs sataice stan beth dinieiecipehakinskendavieds edéesy «ia Oe 
Anthracene — Alizarine... ese, 58 
hrysogen. “Fluorscent Relations of. “Henry Morton....xely, 269 
a of. 
Anthracite Cual. See, also, Uoal. 
. Jones... Ses vindies 
Evaporative Efficiency of. Andrew Fyfe aeapabenaselbasel XXxxii, 
in locomotive Engines. G.W. Whistler, Jr ....Xiviii, 6 
in smelting Furnaces. Robin ; ix, 264; xix, 341 
Smelting with. Daubrée iis _XXvii, 259 
Ne II BI sacs chsic0s ovvenscnncsctiecnsnes socacosenssesulll 
in blacksmiths’ Shops. G. JoOmeS.........0.. ..cccceecceececcee ceceee eeeeeeeeeMy 
open Fireplaces. 
Iron Manufacture of the U.S. H. Pete. tiene 
“Anthracite,”’ the Efficiency of the Engines of, ete. ©. Roe Iker 
The steam Yacht. Geo. Deane 
Anti-cyclonic Storms. Bote ese dies Sp ats cli gct etn ocdkwaksabonchblwesammavenies exv, 441 
Anti-dry Kot.. ‘ cikcthibhMaswitehsartacseatela dare Xxvi, 65 
Process... a, ee Re XXvi, 216 
Solution upon Vegeta table Life. Effect of............-...-... _XXViii, 409 
Anti-friction Compound. . Xxiii, 45 
Device mint tinadnaiadbsnchgs: teed x¢cii, 363 
Journal. $ sibcave cases Sty eee 
Machinery.  Goles lie sisi hiinsh sarisindiind aeabwhan'asacestiinh peiennteds woe XXIX, 265 
Substance for Bearings, etc.. povidnetaadbel Axxvi, 323 
Anti-incrustator, Trials of the American. ©. M. Cresson ....s.s sccm: IXxxv, 121 
Anti-fouling Composition We I IRs asinbstidce <cxees sscnne nce es xxx, 413 
Antimony and Arsenic Spots, Distinguishing between Marsh’s. Frese- 
nius XXXvV, 420 
Bismuth, Thermo-E! ectrie Power of. i, 39 
Compound of ‘Oxide and Chioride of.. Sipiesalin-cheh-ca buthtics aioue ge 
Occurrence of metallic. Chas. F. Himes ...................... sooo ROH 16 
Oxide of. Jules Bourson 
Preparation of pure ‘6 
the golden Sulphur of. Musculus. ..............0.0. 20000 cee xxii, 409 
2 IME SGREEN E.R EE oe Peeve Eee ah xlv, 362 
Antiques, Modern. T. P. Jomes..............cccoesccsecsees coseeeees ‘ix, 69; ix, 353; x. 38 
Bem RO, FP, BOG icc icsices bs ctacddn ceases coccecccactele, M00 


Total Eclipse of Aug., 1869. Gilman.. ......1xxxix, 417 
Appeal ‘from Decision “of Commissioner of Patents, Proceedings in an 
XxXxi, 345; xxxi, 411 
Apples, Mill for grinding. Patent, Jan., 1829... 00... ......06...... set Minibingesannradt vii, 269 
Preservation of iii, 141 
Apprentice, An interesting Case of Master and .............cc66 co ceceseee ceeeeeees vii, 240 
Apprentices, Hints on mechanical Drawimg for. J. Richards...xciv, 166 ; xciv, 244 
Principles of shop Manipulation for. J. Richards 
xevi, 304; xevi, 379; xevii, 31; xevii, 165; xevii, 252; xevii, 392; 
xeviii, 25; xeviii, 114; xeviii, 197; xeviii, 266; xeviii, 326; xeviii, 
415; xcix, Mii nabinndtty teas saksgintouic eavhdd cfaseyenghebad dtedone -dkask xcix, 132. 
AQUA TEGIA.. ......000ccceeeeee nee sad \nnaiind gobinsods alednesiatahboran souk tipabuobbiseniécacaetaas ae 
OI WI BO os iideconn ca cdewonak do dessedinonicens seucesoet Ixxii, 414 
Aqueduct across Allegheny River, Wooden. J, C. T PautWine... 0. xxxiv, 1 
over Allegheny River, Wire suspension. .............:006-cccsececesessees x, 306 
Water in, obstructed by Air. D. Treadwell 
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Aqueducts, Albany. W. McCushian .......0.....ccccccssssseeees ceseeeeee connenens XXxiv, 372 

i a cecesssianninas . ssneniiion evii, 200 
Arabic celestial Globe of the eleventh Century, An.. .............:::ceceseeeeeees exxi, 238 
DI aidirid binthshineccindininnddchophnanddatnnbbininiebecens conaberaesasndanes snsieed: bakte vin xv, 66 
Arborescent or dendritic Fi ures, Natural Causes of. Carlisle............. xxvii, 415 
‘* Arboretum, Derby.’’ ru W ee eee 
Are, electric, Resicvance and illuminating Power of. Thomson & Hous- 

i teliidadiatessanss a0 00stene cnnabigdgobentdsonstelaneasedisirel seidamscdssttiebbeneied eviiii, 46 
Experiments with the Light of the voltaic. Foucault................. xviii, 50 
Hat of the electric..................000 ex, 64 
The longest geodetic .. 61 
on Diamond, Peculiar Action Of Voltaic. ...................000 cocseccsesssses eosseenee 1, 398 
Transportation of Solids Wy GS WONG ....0.0c..c esses soscsssee cesses souscness xlviii, 52 

ge TR PII Wis wccosnes- ansusesedsbspabsenbinntécwiseds. 6hshséees Sevebvods nieneabievesieeels cvii, 360 
Ds Ce I wikis hecssdacinnte snack senkncasans data taesntnraddebscaininedtadteccaiens xvii, 8&3 
IE OE SIO 0055 crccsnsvcessévsnsesccenecnsscc ccnestecesasene nesessesé wnnseines xxxvii, 374 
EL Se GD. WINE ns ine xocnnd wasepnsansssaniioesds vikdasssuibeaienued ixxvii, 223 

os. Cambered Bridges, the. De Volson. Wood...............c0.c0.eeeee Ixxxii, 15 
ATORORIET,  TOIMOMTIIE, 000s cccesssicsccsercscan cceseceesnstisbasissncscésensécase suusenbti Ixxix, 299 
Some astonishing Facts in. Bue PIII einicsc natecinarsinietnciindial xxvi, 70 

RBA, RATTITE vnccsnpvonsvessninnansititin cesansscscnnvaseqsacyiestensesess vavitaien bateonitl XxxVii, 373 
Gwe SIO RMON Cie iesaina  sctsnces: cicdcsvssccsine castes idasscess tetnbentl Ixxiv, 300 

FG BARGE OU osccccces tices scisetoesaustoctcuced Ixxiv, 240 

at South St. Bridge, Phila., Conical. D. M. Stauffer.................. evii, 191 

Depth of Key stone for stone. J. C. Trautwine s..ccccseecssessceseeee. Ixx, 233 

ee OR aan xxix, 349 

Experiments upon elliptical cast-iron. T. F.C NAPPC wo... 02. 20000 Ixvii, 373. 

for Bridges, Formula for proportioning. J.C. Trautwine.. .AXxviii, 301 

ET NEED ONE. wc ciscbdin ca bnee sc pttaabeeasass vennptierinatenentekeds« Saaind waddiael xix, 168 

Strength of brick and tile. Thos. Cubitt.............cccc0e ceeeeeeeees xxxiii, 333 

"TROGEy OF; Geer. TROMMIG 6.iicecisdctss cesecscisesens codes sasecsson dncesd XXXViii, 226 

Te GE, CR FE itdncdads ca ntccnicainesccepatpbin corse vaso ngsns lvi, 79 

with hollow cast-iron Voussoirs, Construction Of. 00... ......600 cecseseeeeee 1, 152 

without centering, or RIE ERIE en Cee Oe xxii, 68 

APO GARE DUEROOE. Se TARO Biscc ics cecccs ccccvnssnie cscs 555055 vessse veccesadeses gases Mae ROO 
Architects, Education Of aval ...............cccocccccssscesscses soccer senses ccceereses Ixxvi, 129 
BT FI anne os n6 0c iputctbbinn pte cagiticiiabap passat nnciis catees sbnconbeniyunns xxiv, 147 
Improvement of London, General...............0...cc0s scenes ceeees xxiii, 153 

Ornaments, Cannabic composition.............- 0.0.0. secseseeeee XXXVI, 356 

Plans for new Houses of Parliament, Premiums for........ xxiii, 59 

CNC, TRODDOITIGI Gliivcccndissscsc ces issues cnsatesssceiensocesseces exiii, 399 

Aschifoctude.. TF. Ui. WOM cicceccitcer teetititatenngdbiebabccinss siitabaricesiisessuit xxxi, 11 
Chromatics as pertaining to. -T.U. Walter............. .... xxxii, 32 
Degeneration of modern. R. C. Long ..... .....cececeseeeeenees Xxxii, 246 

during 1838, Progress of. J.C. Loudon .......... 0.0.0... xxviii, 57 
SOURS, «<i Tic: MO thease vance séudn’ nodsacscnsteads Ixxxvii, 319 

Glass as applied to. T. U. Walter ....................sssssesceoses XXxi, 266 

in England, Progress of. J. ee ee 

Pearwall.. . ©. El. Be saccsisccins cess stones eix, 217; cix, 289 ; cix, 370 

of Eastern Penitentiary. T. U. Walter................cs00sese0s xxxii, 118 

of Middle Ages. E. B. Lamb.......................... xxii, 135; xxii, 208 

of Philadelphia County Prison. T. U. Walter............... Xxxii, 189 

Orders of. T. U. has Pic acciles sdeiiow onteccchinaiitities wails ihe xxxi, 194 

Street. ........ o diteiies ceiecsinneialaaan 90 

Ares of Circles, Construction of. a K. Whildin. bapansladadendd caldad ecthleaeal Ixxiii, 56 
Arctic Coons, Temperatures OC TCs <ciesss:ccscccscccsiessee svcsesses cosesesccsssiesenes xlv, 435 
Regions, SRD I, EL OMMINII 50. csincs siscun idcsathavess sseessabicdiceeal vii, 382 
SDs Te PE ovat cpcpncetd tree sds sas vecnce senteerendiensaicaasas ciscdi eteas ated X, 337 
Report on Wood’s Instrument for measuring irregular............. xxviii, 313 
Areometers and Thermometers, Improved...............cccssese csses seseeseee coeees xxvi, 331 
Se Be Rai snsi sc csnciteb ape thccnsd cedsievciesnd 3°s0ies coscodecadares vebies ixix, 124 
Argand Burners, Improved. Patent, Dec., 1837 .....00.cccs0s 00s ssese cesses seseesXXVEi, 256 
Lamp, Increasing the Light from an. J. Herschel................:. Xxix, 357 
Saas Sathadedinchntb-aredhlcavesneneeas hadibvnbpiibiciiediths jdvkbs Diaatuidess od) niga exv, 120 
rgentoty} MANES auch be cavedenshins ie eiieanaieshielinkeliteldbes covtniiexsies socdoevesons hadaudbion xciii, 158 
rithmetic and Metrology. J. W. Nystro...........c00ccccossersessssses ceoees Ixv , 355 
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Arithmetic and Metrology, New System of. J. W. Nystrom, 

Ixxvi, 263; Ixxvi, 337; Ixxvi, 402 
INE siincsichsaieahitiscin eckbas ade pubmnicseaacckdt aNapilsgbeidansh> ibcies duced evcobiouba xei, 372 
Arlberg, Tunnel of the 
Arm and Hand, Palmer’s patent artificial! 
Armament for English IIE aicriess -ciipsbessackss ocecarsdedebesiens cocheiael xiii 425 


Fe nn magnetic, Various Effects of 
Armita a lightuing R Rod, Report on 
Armor for S) 
-plate Duce at Spezzia, 1877 ciii, 177 
iota sida eaicralaes Sqnindenatduenactbbarncbadedcsdaneoel Ixxxiv, 337 
-plates and steel Rails. John Brown...... 0.0.00... .....20.0 cecccesee enon xxiii, 249 
Manufacture of xiv, 38 
Resistance of iron and steel Ixix, 135 
Properties of Iron in its use as. Wi. Fairbairn, 
Ixxiv, 261; Ixxiv, 319 
Steel-faced. . sala tia ua slag a tth hick Lanse haaatebe ee 224 
Testing icine > chisisanatserecncabenkicescsbanee ..1xxiii, 372 
-plating, Protection of.. inetd ciicnileciamnslstene -.Axxviii, 344 
SA A ca hichia medi neh senoeh ck Kiasdawangsecusoavendieds ssesitns wassbaioes Axxii, ‘37 1; ‘ 
fom Improved Fire- 
Army Examining Board, pest on Totten’s Scheme for an 
Aroma of Butter... iia ESP * « ” 133 
Aromatic Infusions. See’s Apparatus for preparing .. indie Si acleanalticabisanil sneet 418 
Arsenic Acid, Detection of. Els xxxiii, 110 
Analysis. Improvements in the mode of ov 
of Stomach, etc., to detect Poisoning by 
and Antimony Spots. Distinguishing between Marsh's. Fresenius. 
XXXvV, 420 
Carbonization of Organic Matter to Detect xl viii, 160 
from Saeeny. ode of Distinguishing. J. Marsh... ......... XxiX, 260 
Substances. Separation of. J. Marsh 
in a human Body three Years after Burial. 
aniline Dyeing 
Carbonate and Sulphate of Soda...............0.. ....cccce cceeeees ixxxvill, 365 
colored Carpetings xeiii, 157 
— nen Examination for xxxi, 213 
| SEMEL, WUD caaibbces aidedence setenchas cocked sdncdedes ceased xxix, 329 
Wines... heiaichitehlila Wiktaedes acaba ‘ 
Modes of detecting .. 
New Test for. 
Sensitiveness of different Modes of detec ting .. OR — 155 
Arsenical coloring Matters in common Life. Ixxiii, 349 
Preparations. Acetate of Iron as a remedy Pe iathd Oiidhec aes XXXix, 347 
Art, Chemical Changes in Works of 
gallery of Centennial Exhibition 
in Prussia in eighteenth Century. Encouragement of. 
Industrial 
NIN Ci sii ataicncareeiadinonaasaicacesrccbcdenbabaansss davsacescoscccslOh, STR2 
NUN ciechisdashenslbidl dinanthicaiaink neapitnss nvdaiisssikvletiundiaiddscscstee ovecst xxiii, 206 
Artesian Wells. See Wells. 
Articulite.. ifakbyabn wanepinbaeiesay Saceteewtideees SER Sielieiee <a 23 
Artificial filtering | PRL II TS FART REE SW HN CA exv, 472 
raphite... wae bitaseeelhdinatins <4 wscitistanibacipgeidasais .exviii, 313 
Artillery. a 9 also, ‘Cannon or Guns 
in public Works, Employment Of . .......6. 6... cccce ceceessse eeeeeees Ixvii, 9 
Artisan : rae for raising Water. T. P. Jomes. ......... ...cccces cccceccee cceeeeees iv, 416 
cific Gravity. a MO sachets untins dauraddnbioctabdeid erceueces dates iii, 41 
erms used in chemical Science. T. P. Jones................. sseseckll, 945 
Artisans at Home and Abroad, Artsand. J. C. Symons, 
xxix, 306; xxix, 361; xxx, 1; xxx, 73; xxx, 145 
Artist’s mee | color and brush Stand. James’ Patent . ee fC 
Arts, Act of Congress to promote the Progress of useful... 
and Artisans at Home and Abroad. J. C. Symons, 
xxix, 306; xxix, 361; xxx, 1; xxx, 73; XXX, 145 
Manufactures in France, Progress of 


Devt wae Wiehe OF Tei ins iss adic nseeins 6050s cse ntsc cicsiss coccncnes ssansneet xl, 133. 
Chemistry applied to the. F. C. Calvert 
IXxx, 187 ; 1xxx, 244; 1xxx, 336; Ixxx, 397; Ixxxi, 27; Ixxxi, 117 


Development of the chemical. A. W. Hofman .........6......sccsesceseeees ci, 
Improved Methods in unhealthy ...........-cccce cesecseee ceeeeeeee eeeeeeeeneneees xlix, 356 
in Europe, Improvement in the. Jobard. ...........:cccces ceeeeeeee eeeeeeees xliii, 285. 
RE aaarnttelctints ecient soci iieecdadeaciarbebtiimeconjaatiineestecqinsetenains pel xey, 301 
Cloth and Paper from a Species Of. ...............:01sccceeeeeeeeeeeeeeeeeees viii, 78 
eID, scinsibeiin Scaststactiid Hasenete vedenisierecaceenid:: sacserpeombiiepinl x, 419 
BE uicgnnece ones s0sd vectscste suscctnontenhonies eccecsoes ssssceces besivcesuteeshossaans civ, 34 
PI -cicnctes.acthusetsctiibesin sdbnidibheniestiee desepuersdenenisthntehbande bea cexvi, 388 
Specimen of artificial. F. Penny. ..........---.000-..sse10 0 19 *646 actesncee xli, 285 
Ashcroft nickel-seated Safety-valve. E. Fithian... ...... 0.0.2... cecseeeee seeeeeeee XV, 169 
spring I COUN coscsiishatscsicedthisinsésunatocsts xaconcsse wan sdeacecsseie Ixxxix, 369 
Ashes in different Parts of Wood, Proportion Of... .............6..cccseeeeseeeeeees xxi, 282 
Sir I cet abenacesectcnductas saseseschvebtetdis senkscees Gonttnnes ideatesnd séabesion ssaaue xl, 211 
Ashtabula bridge Disaster.............ssecsssssees seecereee csseeesss secesnens ensnennes coves civ, 135 
RI Pe 500.5 0st o00s sovcncnsanqenscons sconsanes dcucaseds akvaccousiccccusses sosoeeeus eviii, 277 
ONIN iss nscdaidd sgrisiak, sonceidss sasacdiecicnceuereremaeves éacseuiien Ixxx, 359 
ie NO, GUD. AUN, CBOs nny e5dssced: cose since <ctacde-aneveneas xxix, 409 
SS GONE. CONNIE os cscs cadens cosvtseis'sdcoe'andays sbaneeisbaney Ixxvii, 306 
EA TINA, vanedsceseoecndtiog oxddesdssasissovsuoectas cossbebnabbsanebos naseee xxvi, 276 
Pavement in Emgland..................2.ssccceesessssescnseee soeees cannes seenes senees ci, 165 
Pavements, Curious Elect Of .........0.cccs.ccsccccesocses sevens sceseesscsened exix, 501 
Sa sig ete sinks: cnsese casisnnesens vicesvacvossesenee scab phpbb tenndsbailircudevtil Xxv, 411 
Asphaltum for the Preservation of Boilers, Oil of........ a a as setae ced Ixxiv, 399 
or Pitch Lake of Trinidad. J. E. Alexander........ ...........000 XV, 337 
Assay of gilded Ware by wet Process......... hiedeleet ‘s<edeaiadbn'epssesen See 


gold and silver Coins at U. 8. RAT BIAS coscoseeRhl, 181 


BE BI nsec scscedcntndamnsasibesiacevens jocoda scctils die vebssbochintsaninl weieea v, 180 
Association of American Geologists................0...ccccssssscssees soncescecees soeees xxix, 219 
Assaying, Application of Spectroscope to mint. A. E. Outerbridge, Jr...xeviii, 276 
SE i hes oacisis 0x4 von silanes Gnatcetetestsder es aon CoddeSbies obcbuns otes eabane Ixxxviii, 371 
RR EE. CORI haecitensterestiinccenenacencck inject estes eneas costed Sand xxiv, 360 
Astringent Substances for Tanning, Comparative Value of. R. Waring- 
| See tihcadieadahddecedbintenniinich iatagba:snewn bub jhdpsided abulsinthsdidetes sinenihidhadaingl xlv, 145 
IN occcvevseenitnes spetsteshinticvantay taailadntisaitstsinciesentien niet Ixxxiv, 14 
DADO TA FEI, EDC Wiis sivas n 05 0ssiiess ones so0sgiieccee ciccsanse.nevasnce sevens ex, 418 
Astronomical and mathematical Instruments............... 0.0... cesecseee eeeeeeees xxvi, 64 
Circle, Determining index Error Of............... cecseseeesseees xxxvii, 67 
Expedition to Southern Hemisphere, 1849-52, U. S. Naval.ixvii, 68 
the Peak of Teneriffe.................. Ixiii, 1°6; lxiii, 281 
Forecasts. P. E. Chase......... evi, 286; evi, 314: evi, 353; evii, 210 
Instruments, Counterpoise and reversing Gear for........ Ixxxiv, 45 
Museum, Mouchey’s proposed...........ccersecscssessecseeeee ceeseenes evii, 410 
CF PUI so cscacocaelh Gaugiebiatiantinks rede ckns ctbccnbsntnie tonvecadees uaedea lxix, 281 
Bis RIS vii pocictricenddh: dmectstscescscscevnsciantatian xvii, 76 
aboard Ships. B. Powell...............06 sesscsess Ixvii, 130 
Becher’s artificial Horizon for. ................ xxxiii, 398 
Ratyaction. F5.:B, EG UAM csccesscs .cccesces sesevinve . cosesesscsoee Ixxxviii, 343 
RECN, BIE Chic cecsntimt srercistnibesicisersciclivanisasecssecse napmmatbad xxvi, 109 
Atmosphere of Mars. Jas. South ..........cccccceccccee ceseeee ceeee KVL, 199 
Celestial Phenomena. S. C. Walker. .............ccccesssseeeeeseeees xvii, 143. 
SE ANID. .« \ ctudssehucapawaxsitionientinniatin bloes soesee xoséckendentbestanea xvii, 157 
Recent Occultations. S. C. Walker. ................sceeesssees cones xxiv, 253 
Remarkable Increase in Magnitude of a Star. Herschel....xxvi, 267 
SeROIINEND: BOPTUG Bias cetinins ices sccese casess cerctesessnsees shoves ovesennseni’ evii, 96 
ime of Rotation of Jupiter. F. G. Airy.............:.ccceceeee xxiii, 234 
ASIC RORRMTIIIS TUNGIID 00 caste. ccesecssadacosesecssenssiessscecees sevens convie seed exvi, 384 
Atacama, Analysis of surface Soil from Desert of. F. Field.... .............. lix, 407 
Atchison’s new metal, wood and stone-working Machinery...................+. cix, 428 
Athenzwum, Austrian. .................. xevii, 232 
ae * 
I io disaid tint riewntensnenstinnetin a sonersvieleasinsecesianebsevaid 
Atherton’s steam Engine. HH. HOws0m0.............:cccccccceees ceeeeeeee cneeeenes csnsodilg 00 
Atkin’s automatic Reaper and Mower, Report 0M......... ..c.cseesssccseceseeees lviii, 144 
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Atlantic and St. Lawrence Railroad Company, Report of. A.C. Morton, 
xivi, 145 
Cable and Hughes Telegraph. ..............c.:..cccssseeseeeeeneeceeseeceeeee ees exi, €9 
— EE A iidciteslaalitRiAtitetRT Liha, dcsas anknapechditeassekimosecneulsasses soeat’ xevi, 154 
City, Water-works and Drainage at 6 
steam peti 
cee sacs selene a scented nbnbeinacapehighinadaossenneanseeeia e xviii, 392 
Phyllotaxy, ete. +) Oi MR RTE. exiii, 141 
Weight of Carbon cix, 18 
Atmosphere. § : , 409 
Absorption of heat Rays by. , "GRR RERR eR XXxix, 355 
Changes of aqueous Portion of. Thos. Hopkins... xiii, 347 
Changes of Temperature Of. Marcet.......... ccc cesceees _XXVii, 204 
Chemical Analysis of solar. Kirchhotf soos ceseeE Rit, S80 
Functions of the piatinsidasaadediaisdles ebucbbndcbeitedeadsesss poh ceunel xl vii, 193 
Geological Relations of the y 57 
EE Ate nek sensi ncacishdinenaceahsicerebdapntdshdcueses enbeitanseiell exii, 470 
Magnetie Rotation by the six, 420 
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Calculator, assassin ican) Gvads Saboe lo cabinameli ak XXXVI, 357 
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Calderhead’s Carpet-loom, Report on ...XXxiv, 103; xxxvii, 110 
Caledonian Railroad, Cost of engine rhage on.. iv, 6 
Calefier and Refrigerator, Yandal’s... 
Patent... 
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Calender or other Rolls, Production of truly cylindrical Surfaces for. ......... ¢, ; 
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Mordant for. Francis Davis.......-.:.c-.s.cv- ssscsssssssessesscse xii, 
Plates, oe for 
Printing, Patent... 
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Calorific Intensity of solar Rays. Crova... 
Syntheses, Pictet’s 
Calorimeter, Anew. W. L. Hooper 
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**Camel’’ Engine of Ross Winans. o  SReaR novi evi, 
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Copy of Chart by‘single distorting Lens, Correct. R. H. Bow..)xxvii, 408 
Obscura, Image formed on ground Glass of. A. Claudet 
Kolb’s improved 
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Solar, Principles of the. A. Claudet ... 
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Campbell’s Boilers. W. B. oe Nona a shoes censor oa 42 
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Canal-boats, Propelling, Report on Burk’s Plan fO8..............cc0 sesseseeesesees xx, 155 
Robertson’s — chain Propeller for............. — 200 
Raising or Lowering.  PGtent... .........000..000s seccccsec sesceecesseves 14 
es on Townsend's Method for... iit 101 
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(See also, Boats, anal. > 
Chesapeake and Ohio, Tunnel on the. E. Morris..................0+ xxvii, 24 


Commissioners of New York, Report of. JAN., 1841........ .eccseeeeX XX, 87 
of Pennsylvania, Reports of. 1846-1850, I 
xliii, 145; xlv, 221, 321; xlix, 82; li, 161 


Dismal Swamp, The ................. sidleaeivadiba bakin wanivinsteds+onaves oniapinad Ixxxiii, 367 
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on Grand Western Canal. Jas. Green........ inahbieh dened xxvii, 138 
Lockage in, Transfer of Water by. S. C. Walker.............06 cesses xvi, 217 
ST MRD: Ce soca ci dani nebnnpininivi osinenghapetoncercncesesnantet Xxxi, 68 
Lock-gates, Strain on. P. W. Barlow.. Sachin gninaiirisie - Xxili, 396 
Framing, without Irom................ ceeeesee XX Vii, "387 ; ‘ xxix, 71 
Locks. W. A. Provis... shntheidped dindditaaaeseiae:. oo uaees XXiii, 218 
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SEL, 0 MINI. nines dint aiiens oxnnsveee ddtedubed-nesaadopssunese-enasii xv, 111 
Lowthorp’s Wicket-gate for, Report on.. sacnients --- Xliii, 269 
(See above, Vanal-boats ; Lifts.) 
PIII, NUMIENOID GIT dccccabulcideniistliny Svonas Ghoddnege $s spachonokhopdeddacned wane xix, 297 
Michigan and Illinois, Deepening the. S. W. Robinson.. ......... Ixxxv, 110 
Navigation, New Y SS SI UID tcsiecepiss ons passbvans cecehnass eonpoeeas xciv, 223 
Se mgs Sic cnkuhs denetnielis en eekdnneiehcinnsesved sakcnesdevlanes xevi, 33 
SEE We CUNO ssiicini: clenebinints nchaiaicainds cadebelivaniss scents asssooies XXxxiii, 215 
(See Canals, Steam Navigation on.) 
Passage on a Level of a Torrent Across @........ .sccccscesesserssesesseeees Ixxv, 25 
Pennsylvania, Wire suspension Aqueduct of, at Pittsburgh........... xl, 306 
Wooden Aqueduct of, at Pittsbargh. J. C. Traut- 
WEIR, snes nrateniianpeatatith ddinatgen sisi <atinate saiebconbs sche xxxiv, 1 
Preston and Kendal, Steam On the.. ......0. -...ccsccscecesesssocces coceesencees xi, 159 
Reservoirs, Siphen and W —or ee a” eer 
Sandy and Beaver, Notice of.. seseeeeeses eer RE 297 
Report on the. KE. H. Gill... eer > 
Schuylkill Navigation Company, Business of, 1815-1824... seoeseeeeX XL, 431 
Opening the enlarged .. yheisae” 434 
Report by Managers of... .-Xli, 157 
Report of the Engineer. “Edward 
PIE L hinsiesidpedite silechoxqtcs Saiiaaee xli, 236 
RE, COUR TRIG srcnvcsoes sessnctitinindisintiande veesis ctyuhdtebidavaseevetentin Axxxviii, 81 
between Caspian and Black Seas.. ..............cc0sseseeees xciv, 4; ci, 366 
New York and Newark.. en AXXXVili, 220 
the Rhine and Maas, International... ..evii, 416 
Cane Com. I. Pi. ee sticisinntensven scttccconaseted “xei, "386 ; xeii, 41, 221 
Chesapeake and Delaware, ane fifth Report of Si ssid ‘ix, 163 
Wheel for raising Water on......... lv, 93 
eS BUUMUOIRD. . 5, 5nd, ssid ck ddiasen conn tahenkunnabpaddiomanabonliontad’ xevii, 359 
Darien... --@Vi, 136 


Helder, or Great North Holland. "G.B.W. “Jackson. ‘xiii, 371; -xliv, 10 
Interoceanic, across Central America. J. E. Nourse, 
xcii, 97, 161, 305, 377; xciii, 305; xev, 89 
via Rivers Atrato aud San Juan. J. GC. Traut- 
wine...lvii, 145, 217, 289, 361 ; Iviii, 1, 73, 145, 217, 289 
via Rivers Atrato and Truando. E. W. Serreil. Ix, 289 


via Valley of the Atrato. F. M. Kelley......... Ixii, 83 

Liverpool and Manchester, NeW.........sesessesseasssssees -ases xxi, 138 bis 
Nicaragua.—Canal via the Nicaragua Route. Howard.. Ixxxvi, 105 
Michel Chevalier......... xiii, 304, 361 


Nicaragua Ship-canal Route, Survey of. O. W. Childs, 
Ixxxix, 380; xe, 39, 98, 166, 238, 525, 393 ; xci, 25, 249, 
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Canal, Ship.— Continued. 
Panama.—Surveys fora. N.Garella.......xli, 421, xlii, 18, 73, 145, 217 
The Panama Interoceaniec canal.’ Chas. Coiné. xviii, 353 
via - San Juan River and Lake Nicaragua. 1826.. li, 252 
(See Atrato River, Panama, Surveys of ; also, Map 
of the Isthmus f Darien, xei, B 
Routes.—Tehuantepec vs. the Darien and N icaragua Ixxxix, 219 
St. Petersburg, The eviii, 404 
Suez (with a plate) ixi, 150 
Notes......xliv, 79; xlv, 153; lx, 152 5 ae Ixvii, 88; 
Ixxxiv, 6, 34; IXxXxv, 10, 79, ; Ixxxvii, 78, 
82, 150, 222 ; ‘ixxxvili, 295 ; peed 119, 370; 
xevi, 288 ; PI i sani iskiek tacentican conetetes cssae°iss cii, 107 
J. E. Nourse’ xci, 238, 303 
Ixxxv, 236, 319, wal Ixxxvi, 28 
Suez, Businexs of the... panitioe -xeil, 362 
Models of the, and its ts Machinery... eb ove .-IXxxiii, 365 
Steam Dredges on.. ” peak wlxxxiv, 72 5; eviii, 258 
Towpaths, Locomotives on.. jeciihagenpeke oda lularnaies --XXiv, 435 
Transit, Locomotive Power apy slied to.. paieianeh ae XXVili, 425 
Tunnel on the Chesapeake and Ohio. E. Morris................. eo XXVii, 24 
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eport of Company, 1547.. etnee 
-wheel for raising water, T The Chesapeake ‘and. Delaware. 
Canals and cana! Conveyance. W. O'Brien... 
and Channels, Machine for removing Mud from . 
and inland Navi tion, ne of 
and Railroads. ignoles ... ae 
Comparison between. 
in India. W. B. Adams...... ec... ccccsucs soreeees Ix, 217, 203 
in the United a! H. 8. Tanner... 
Digging, during Frost, Mode of 
IED... <ctckicahids ba Taieddisd bbauiiassiccbind caedui thane Senaes socstseiease Ixvii, 162, 224, 294 
in Winter, Warming the Water in i 
Inclined Planes for. Jas. Renwick... 
Report on 
Renwick’s, Report on... ......... ..s.cceeeeceeee ee 
Wire Ropes on ot 212 
or Balance-locks for, Improvement in... iii 95 
New York State iii, 66 
—— of Inventions connected with.................... .. vi, 188, 228, 295 
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ies dna eemnlal xvi, 361 
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on the Grand Junction and other Canals........... “i 370 
Preston and Kendal... ate dbaies 
Steam Haulage - Rivers and, Novel a vs 
by a Tug on Erie Canal.. 
by ene on 
Power on. W. Cossag cx 73 
Traction on, Experiments ~ wth — of ether, asta xxxviii, 112 
Tracking on, Mode of... rye i .-Xxxviii, 294 
Candies, Harmless Colors f09. ........c00.00006 cesses seeeesceeeee senses seeee "Ixxy, ‘6; evii, 61 
Candle Wick, Preparation of metallic.. pein aenegidicasein taag 
Candles and Wicks. 


Electric, Cohne’s.. saneiniettae ..eviii, 276 

Jablochkoft _ ‘civ, 142, 152, 295, "354; “evi, ‘49; ex, 430 

from Castor Oil. Oleocere, or a hee for 284 

Improved... . Ixxxii, 214 

Manufacture of. Patents. x, 313; : xii, BDI; “xy, ‘118; xviii, 206 ; aut 334 
xxvi, : 


Snuffing, Effect of. B.  epeeenanen 
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Use of metal...... iidedateladiinabinininckh Utes ti tke sibahilitaitdaaiene: sthens _XXvii, 143 
lestick, Oblique...... --Xxii, 268 
— a Substitute for W halebone, Pp reparing. Pate nt, Apr il, 1856. Axi, 202 
Cannabic composition Ornaments.. ones “ XXXV ii, 356 
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Lock, Compression. Patent, Dee. Ua” AEE PRE RR Xv, 392 
Percussion. J. Shaw... Sab vensal apidhien snpdanin sendans ii xii, 154 
Portable. Patent, Dec., 1832 JEdisinsseheidimcbahasioke bile chaaddhtalsidtenhs alate Xv, 393 
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Caoutchoue. .. eee, oe te A of 05 xxviii, 40 
and Gutta- percha, Decay of. W.A. Miller. . 1XXXl, ; Ixxxi, 190 
Dissolving. Patent, May, BBED 1.0.04 roscoe cacees li, 198 
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ee adds Skene keane. sinbaenteeninanen moniatoetne xxii, 143 
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History and Properties of. Chas. Davis...............cc000 cesses senees ix, 123 
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and industrial Uses of. E. Pavoux. ............xeviii; 356 
Manufacturing. Patent, Oct., 1836..............00.sssse000 oes seeee XXVEL, 106 
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Mode of prepariny. Putent, Feb., 1839. sesee corsen cesses ee XIX, 115 
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Peculiar Properties Of. ......... ..se:ss00e piss sihipae Sabian sisal bacied lii, 68 
Photo-lithographic Process with......... Camere, 
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SE sittiksannai.suiatosnsnonnsinn hdivhikaiipiies weeniierncnidieteniceenvetss seed, 61; i, 84 
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Capital of Great Britain...... 2.22.0... cee svieentadibtnadsitcchiecuniianas vaenes sass XXXI, 216 
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Capstans. Patent, June, 1827 exesnes beens cence concesitecsee » 306 
and Windlasses. Patent, July, RARE T RR PTE IE: vi 373 
Campetias, Daviee Tor TUTOR ooo. i.cs0cc 200088 cocsse cessive scores sesccaseetos soones exiii, 462 
-coupler, The Janney. J. B. Knnight........ ..scceee sss cecseeseereteeeceeeeee@Vil, 46 
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-printing Press, Report on Gordon’s.............-. 00+ 4 seecedene tesssebes Ixiv, 212 
Carding and spinning W Ae ins ER GOR: IY os cece rstiiscises 0s seckes decscsans iii, 215 
Engines, Legal Decision on a Reissue to Dyson f00.......024. sees: Ixxiv, 198 
CONES BOR, Wc Wie BOMB cssicks vse ssceds cisccteed oscciecse XXxix, 288 
BOS. § UNG, BO, BIB ain socnsscsctteneesecconsn sscbinses op sscsant Speadaon’ v, 257 
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Case-hardening... ‘a sseeeeseneneee senses ceseee cesses seaes cesses XXiXy 205 
Iron. Wm. “Baddeley. unsessannes Sauont-bonees tadvhi veil -XxViii, 346 
Ce IN sine tits vovngs cavuuasdaghheclsbounneesaise wlniiaes ‘saveatews Sbpeatbe exviii, 159 
I I I ss 5 nds ids acitdic's oynaedipnasbdghieduecbecsvsacueddilisoalsaianua dina xci, 362 
Caselli’s pantographic Telegraph.............++ Sbneddes eateensiedensaeave debtncdbabareed ixiv, 125 
Cask, Patent iron. 
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APPEN DIX. 


General Index to American Patents granted between 1825 
and 1859 and published in the JouRNAL 
OF THE FRANKLIN INSTITUTE. 


Notz.—Prior to 1843, the claims of patents were omitted 
from the Patent Office publications,the names of inventors, 
and the titles of inventions, with the dates of their allowance 
alone being published. In 1843, the publication of the claims 
was commenced, beginning with patent No. 2901. There are, 
therefore, 2900 patents of which claims and descriptive matter 
were never printed by the Patent Office for public use. 

From the year 1826 to 1859, the patent reports were pub- 
lished, more or less completely, in the Franklin Journal, 
afterwards the JourRNAL oF THE FRANKLIN INSTITUTE, and in a 
far more satisfactory manner than in the official records. 
All of these patents are entered according to subjects in the 
Inpex. Further mention of this feature of the JournaL is 
made in the preface. 

The following table is a synopsis of these publications in 
the JouRNAL, and may be used as a substitute for, or in con- 
junction with the Inpex. By it may be found (provided the 
date of the granting of a patent is known), q 

First.—The claims of patents granted prior to 1843, all of 
which, with a few exceptions noted in the preface and in the 
table, were published in the JouRNAL. 

Second.—The claims of any patents granted between the 
years 1843 and 1859, inclusive, more readily than from the 
Patent Office Reports of the same dates. 

Should the patentee or the name of the invention be known, 
and not the date of the issuance of a patent, it will be neces- 
sary, as with the official reports, to refer to the ‘‘ Subject-matter 
Index of Patents for Inventions, 1790 to 1873” (Washington, 
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1874), in which it will be found. The reference to the cor- 
responding date in the table gives the volume containing the 
description ; and at the end of each volume is a chronological 
index indicating at once the page. 


The years and months refer to the dates at which the patents were granted; the 


Roman letters to the volume of the JournNAL in which they were published. 


1834 


1835 ; 


Dec. 12 to Dee. 31, i. 

Jan. 1 to April 26, i; April 12 to Aug. 30, ii; Aug. 31 to Sept. 14, iii; 
Sept. and Oct., iv; Nov. 4 to 16, iii; Nov. 20 to Dec. 30, iv. 

Jan. 3 to April 10, iv; Feb. 15 to Dec. 31, v. 

Jan. and Feb.,v; Mar. and May, vi; June (not published); July to 
Oct., vi; Oct. to Dec., vii. 


- Jan. to Mar., vii; Apr. to Sept., viii; Oct. to Dec., ix. 


Jan. to Mar., ix; April to Oct., x ; Oct to Dec., xi. 

Jan. to Feb., xi; Mar. to June, xii; July to Dec., xiii. 

Jan. to May, xiv; June to Dec., xv; Supplemental List to July, xix. 

Jan. to June, xvi; Juiy w Sept., xvii; Supplemental List to August, 
xix; October (not published); Nov. and Dec., xvii; December, 
xviii. 

Jan. to May, xviii ; June to Nov., xix ; December, xx. 

Jan. to May, xx; June to Nov., xxi; December, xxii. 

Jan. to Mar., xxii; April to Oct., xxii; Nov. and Dec. (not published). 

Jan. to Mar., xxiv; April to Aug., xxv; Sept. to Nov., xxvi; November, 
xxxviii; December, xxvi. 

Jan. and Feb., xxvi; Mar. to June, xxvii; July to Dec., xxviii. 

Jan. to May, xxix; June to Oct., xxx ; Nov. and Dec., xxxi. 

Jan. to April, xxxi; May to Oct., xxxii; Nov. and Dec., xxxiii. 

Jan. to April, xxxiii; May to Aug., xxxiv; Sept. xxxviii; Oct. and Nov., 
xxxix ; December, xl. 

Jan., xl; Jan. and Feb., xli; Mar. to April, xlii; April, xliii; May, xliv ; 
May and June, xlv; June, xxxviii; July to Dec., xlvi. 

Jan. to June, xivii; July to Sept., xlviii; October, xxxviii; Oct. to Dec., 
xl viii. 

Jan to April, xxxviii; May to Oct., xxxix ; Nov. and Dec., xl. 

Jan. and Feb., x1; Mar. to July, xli; Aug. to Nov., xlii; December, xiii. 

Jan. to May, xliii; June to Aug., xliv; Sept. to Dec., xlv. 

Jan. to Mar., xlv; April to Sept., xIvi; Oct. to Dec., xIvii. 

Jan. to Aug., xlvii; Sept. to Dee., x1viii. 

Jan. to April, xlviii; May to Dee., xlix. 

Jan. and Feb., xlix; Mar. to Nov., 1; Nov. and Dec., li. 

Jan. to May, li; May to Nov., lii; Nov. and Dec., liii. 

Jan. to Apr., liii; May to Nov., liv; Nov. to Dec., lv. 

Jan. to May, lv; May to Nov., lvi; Nov. to Dec., lvii. 

Jan. to April, lvii; May to Oct., lviii; Oct to Dec., lix. 

Jan. to April, lix; May to Nov., Ix; Nov. and Dec., 1xi. 

Jan. to April, Ixi; April to Oct., Ixii; Nov. and Dec., xiii. 

Jan. to April, lxiii; April to Sept., Ixiv; Oct. to Dec., lxv. 

Jan. to March, Ixv ; Mar. to Sept., xvi; Oct. to Dee., Ixvii. 

Jan. to April, xvii; April to Sept., Ixviii; Oct. to Dec., Ixix. 
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